Background
==========

Obsessive-compulsive disorder (OCD) affects up to 1 in 50 people \[[@B1],[@B2]\], often has its onset in childhood or adolescence \[[@B2]-[@B5]\], is associated with severe dysfunction and psychiatric comorbidity in most cases \[[@B4],[@B6]-[@B9]\], and often has a chronic course \[[@B10]\]. According to NICE-guidelines the ideal initial treatment in children and adolescents is cognitive behavioural therapy (CBT) alone or CBT and SSRI. CBT seems roughly to have about twice the effect size of SSRI-treatment \[[@B11]-[@B13]\], although results between studies have varied a lot. The reasons for this variation have not been clear but may be a consequence of sample characteristics, design issues, and differences with regard to the CBT given.

The clinical effectiveness and the stability of treatment gains after CBT are still to be established \[[@B14]-[@B16]\]. In addition, we still do not know to which extent CBT-manuals are transferrable to ordinary clinical settings. Valderhaug et al. showed this to be the case in one study, however this needs to be replicated in studies with more clinics in both specialized OCD clinics and general child psychiatric outpatient clinics \[[@B17]\].

Using an effectiveness study design our specific aims with the NordLOTS study were:

1\. to identify and describe a large group of patients with moderate to severe OCD in the Scandinavian countries,

2\. to treat patients with CBT with the commonly used number of CBT-sessions with exposure and response prevention (step 1) and to study treatment outcome,

3\. to identify CBT non- or partial responders and investigate whether an increased number of CBT-sessions or sertraline treatment gives the best outcome (step 2),

4\. to identify treatment refractory patients (to both CBT and sertraline) and investigate the outcome of aripiprazole augmentation (step 3),

5\. to study the outcome over a three year period for each responder (in the three steps) including the risk of relapse, and

6\. to study predictors, moderators and mediators of treatment response (symptomatic, psychosocial, molecular genetics, neuropsychological factors).

Study design
============

Stepped care design, with three steps
-------------------------------------

Step 1 was an open and uncontrolled clinical trial in which all patients received cognitive behavioural therapy in the form of exposure and response prevention (E/RP) using 14 treatment sessions. Patients were classified as treatment-responders or non-responders based on Children's Yale-Brown Obsessive Compulsive Scale (CY-BOCS), scores of 15 or below or 16 or above respectively post treatment.

Step 2 was a controlled, randomized, non-blinded study of CBT non-responders from step 1. The patients were randomized to receive either sertraline plus CBT-support (in which patients were instructed to practice exposure tasks learned in step 1 outside the study sessions) or continued and modified, individualized CBT.

In step 3 patients who did not respond to either CBT or sertraline were treated with aripiprazole augmentation to sertraline (Figure [1](#F1){ref-type="fig"}).
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Randomization was performed using a stratified block method. Randomization sequence in an even ratio between both treatment modalities was done by generating in a two-stage process a block-wise randomization list. The randomization list was stratified according to gender and the presence or absence of tics/Tourette's syndrome. Evaluation of treatment response was made by an independent evaluator that was not blind to the treatment allocation of each patient.

### A multicenter trial

The Scandinavian countries included in this multisite trial (Sweden, Denmark, and Norway) represent a population of approximately 18 million people in total. Although there are some differences in terms of mutual intelligible languages we consider the Scandinavian countries to have mutual cultural background, to a certain extent common history, and therefore are to be considered as a rather homogenous population.

Included in the study trial were clinics which were specialized in OCD-treatment (Aarhus, Denmark, and Gothenburg, Sweden) and further centres in which OCD assessment and treatment were part of a general child and adolescent psychiatric units.

R-BUP in Oslo was the data-, hardware-, and coordination centre with the principal investigator (Ivarsson), Nordic coordinator (Dahl), and research assistant. Twice to thrice yearly meetings by the steering group (all authors) and the executive committee (the study's initiators (Thomsen, Dahl, and Ivarsson) handled decision making. Yearly meetings at R-BUP with the clinicians and researchers were used to boost compliance.

At each site there was elected a local study coordinator who was responsible for recruitment to the study, the randomization procedure, and data entry.

A study visit was made at each site (once a year) by Tord Ivarsson in order to monitor randomization procedures, the handling of the instruments, assessment procedure, and the data entry into the Confirmit database.

Throughout the study period and during the planning of the study there were more meetings and telephone conferences between the presiding committee or the steering group.

Study period
============

The study started the inclusion of patients in May 2008 and concluded June 2012.

Population
----------

We aimed at having broad inclusion criteria in order to design a study which was as close to daily clinical practise as possible. Of course, OCD should be the primary disorder and the exclusion criteria were merely those that would make the assessments unreliable or where other treatment needs would have higher priority.

### Inclusion criteria

Children and adolescents were included into the NordLOTS on the basis of

1\) primary diagnosis of OCD according to the criteria in the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision \[[@B18]\],

2\) Children's Yale-Brown Obsessive Compulsive Scale (CY-BOCS) entry score equal to or above 16,

3\) ages 7 through 17,

4\) patients with attention deficit hyperactivity disorder (ADHD) were included if they had been stable on medication for at least 3 months.

### Exclusion criteria

Mental retardation (IQ below 70), disorders with higher treatment priority: autism, primary anorexia nervosa (anorexia in partial remission where OCD had become the residual and primary disorder was permitted), depression with suicidality that demanded CBT, SSRI treatment or inpatient treatment, psychosis, Asperger's syndrome. However, PDD-NoS was allowed if CGI-score for the PDD was below or equal to 3 and CGI for the PDD-NoS \< CGI for the OCD disorder, patients already under treatment for OCD with CBT, SSRI or atypical neuroleptics treatment within six months of study start, the patient or primary caregiver could not speak or understand the language in the country where the study was conducted.

For CBT non-responders who were randomised to sertraline in step 2, two additional exclusion criteria were applied: post pubertal girls with a positive pregnancy test, and post pubertal girls who were sexually active and who did not accept or tolerate adequate contraceptive methods.

### Comorbidity

Patients with non-exclusionary comorbid disorder that could still be in need of a special treatment before entering the study, e.g. having ADHD, tics, Tourette's syndrome or depression, were offered treatment for their comorbid disorder. Patients with treated comorbidity could be included.

Assessment methods
==================

Measures
--------

The following instruments were used as measures for inclusion, predictors and/or measures of treatment outcome (all measures were translated into Norwegian, Swedish, and Danish):

*Schedule for affective disorders and schizophrenia for school-age children -- present and lifetime version (K-SADS-PL): The K-SADS-PL* is a semi-structured diagnostic interview that assesses a range of child psychopathology and demonstrates favourable psychometric properties \[[@B19]\]. K-SADS-PL has shown a good inter-rater reliability of 98% and a 1 to 5 week test-retest kappa of 0.80 for any anxiety disorder diagnosis \[[@B19]\]. Convergent and divergent validity have been documented in a Nordic sample of adolescents \[[@B20]\], moreover, the K-SADS have been used in previous OCD treatment trials \[[@B17],[@B21]\]. Symptoms can be classified as "not present", "possible", "in remissions" or "certain". In this study OCD diagnoses and comorbidity where based on symptoms classified as "certain" only.

*Children's Yale-Brown Obsessive Compulsive Scale* (CY-BOCS): The CY-BOCS is a widely used, clinical-rated, semi-structured interview assessing the severity of OCD symptomatology \[[@B22]\]. The CY-BOCS records symptom categories and evaluates the severity of obsessions and compulsions using10 items, across five dimensions (time occupied by symptoms, interference, distress, resistance, and degree of control over symptoms). The total severity score range from 0 to 40. The CY-BOCS total score in range of 10--18, are considered mild, 19--28 moderate and scores from 29 and above severe \[[@B23]\]. CY-BOCS shows reasonable reliability and validity; with good to excellent inter-rater agreement \[[@B24],[@B25]\]. A high internal consistency, 0.91, 0.68 and 0.84, for obsessions, compulsions and total score respectively, have been shown \[[@B26]\].

*Clinical Global Impressions-Severity* (CGI-S): Is a clinical rating of symptom severity. Ratings range from 0 (no illness) to 6 (extremely severe). The CGI-S correlates strongly with the CY-BOCS total score in paediatric OCD patients, and is widely used and has been shown to be treatment sensitive \[[@B25],[@B27],[@B28]\].

*Clinical Global Impressions-Improvement* (CGI--I): The CGI-I is used to assess overall clinical improvement based on symptoms observed and impairment reported using a seven point scale ranging from 0 (very much worse) to 6 (very much improved). The CGI-I scale was dichotomized so patients that received a rating of 5 (much improved) or 6 (very much improved) were collapsed in the analyses. The clinical-rated scale has been used successfully in patients with OCD \[[@B27],[@B29]\].

*Children's Global Assessment Scale* (CGAS): is a clinician's rating on a numeric scale (1--100) of the patient's overall level of functional strain \[[@B30]\]. The scale has shown good test-retest reliability (r = .62 and r = .76 with psychiatrist and staff respectively). Good inter-rater reliability as well \[[@B31]\]. Furthermore, it has demonstrated both discriminant and concurrent validity \[[@B30]\].

*Socioeconomic Status* (SES): We used Hollingshead's two-factor index of social position to classify the socioeconomic position of each family \[[@B32]\]. This two-factor index combines ratings of parental occupation (1--9 scale) and parental education level (1--7 scale). Occupation is given a weight of 5 and education a weight of 3, this generates a summary score. The total scores were transformed into an ordinal scale that ranged between 1 and 5. SES was further dichotomized into two categories, high SES (scores 4--5) and low SES (scores 1--3).

*The Child Obsessive-Compulsive Impact Scale* (COIS-R): The COIS is a 33-item self-report questionnaire designed to assess the impact of OCD symptoms on the psychosocial functioning of children and adolescent in home, social and academic environment \[[@B1]\]. Both parent and youth versions are available. The patient and parents each rate how much difficulty the child have doing different everyday activities as a result of OCD. Each item is scored on a 4-point Likert scale (0 = not at all, 1 = just a little, 2 = pretty much, and 3 = very much). Both the child and parent versions have shown moderate to high internal consistency, for children α = 0.78 and parents α = 0.92 \[[@B1]\].

*Child Behavior Checklist* (CBCL): The CBCL is a 113-item parent-report form designed to assess a wide range of child behavioural and emotional problems. Parents rate items on a three-point scale (0 = not true; 1 = somewhat or sometimes true; and 2 = very or often true). This widely used index has established psychometric properties across a variety of clinical and non-clinical populations \[[@B33]\]. The CBCL has shown a mean test-retest reliability between 0.95-1.00 and internal consistency from α = 0.78 to α = 0.97 \[[@B33]\].

*Family Accommodation Scale* (FAS): The FAS is a 12 item clinician-rated instrument, designed to assess the family's accommodation to the child's OCD-symptoms during the previous month \[[@B34]\]. The FAS includes items that measures the extent to which family members provide reassurance or objects needed for compulsions, decreased behavioural expectations of the child, modify family activities or routines, or help the child avoid objects, places or experiences that cause distress. The FAS has demonstrated good psychometric properties including good internal consistency (α = 0.76 to α = 0.80) \[[@B34],[@B35]\], and positive correlation with measures of OCD-symptoms severity \[[@B36]\] and family discord \[[@B34]\].

*Screen for Child Anxiety Related Emotional Disorders* (SCARED): The SCARED is a psychometrically sound child- and parent-report questionnaire which assesses the presence of DSM-IV anxiety symptoms \[[@B37],[@B38]\]. SCARED total scores were used in these analyses. Scores range from 0 to 82 with higher scores indicating greater impairment and severity. The internal consistency of the SCARED total score was α = 0.94 \[[@B39]\].

*The Mood and Feelings Questionnaire* (MFQ): The MFQ is based on DSM-III-R criteria for depression and assesses the presence of depressive symptoms by means of 13 items \[[@B40]\]. Scores range from 0 to 26 with higher scores indicating greater impairment and severity. The MFQ has sound psychometric properties \[[@B41]\], and the MFQ total score has shown internal consistency of α = 0.75 to α = 0.78 \[[@B42]\].

*Family history* of OCD: during baseline assessment parents were asked, in a clinical interview, if they ever have been suffering from OCD. For the present study, a positive family history of OCD means that either the parent(s) and/or the siblings of the identified patient had been diagnosed with OCD.

*Parental psychopathology*: During baseline assessment parents were asked about psychological symptoms and diagnosed psychiatric problems (yes/no). For the present study, a positive history of parental psychopathology means that a parent(s) of the identified patient had been diagnosed with any psychiatric diagnosis.

*Autism Spectrum Screening Questionnaire* (ASSQ): The ASSQ was used for a dimensional measure of autism spectrum symptoms \[[@B43]\]. The internal consistency of the ASSQ total score was α = 0.86 \[[@B43]\].

*The EAS Temperament Questionnaire* (EAS): was used for a dimensional measure of temperament. The questionnaire is a parent report consisting of 20 Likert-scaled items relating to three subscales: emotionality, activity and sociability. The internal consistency of the EAS total score has shown to be α = 0.70 \[[@B44]\].

*Questionnaire for Measuring Health-Related Quality of Life in Children and Adolescents* (KINDL): was used as self-report questionnaire for children and adolescents as well as a proxy version completed by one of the parents to assess perceived quality of life \[[@B45]\]. The questionnaire consists of 24 items equally distributed into seven subscales. Mean item scores are calculated for all subscales and the total quality of life (QOL) scale, which are transformed to a 0--100 scale, 0 indicates very low and 100 very high QOL. The internal consistency for the children's self-report total score was α = 0.82 \[[@B45]\].

*Five Minute Speech sample* (FMSS): The FMSS provides a measurement of parents' Expressed Emotion (EE) toward their child \[[@B46]\]. The criteria for scoring EE from the FMSS were developed by Magaña et al. (1986) and are based on analyses of the affective quality of the total five minute monologue. Inter-rater reliability is assessed regularly in the laboratory, internal consistency range from α = 0.70 to α = 0.80 \[[@B47]\].

*Compliance*: During the treatment the clinician assessed the patients' and the parents' compliance to the therapy and in therapy. This assessment was done in sessions 2, 7, and 13. Compliance was assessed at a five point scale ranging from 0 (no compliance) to 4 (very good compliance).

*Credibility*: During treatment, in sessions 2, 7 and 13, the patients and the parents were given a form. They were asked to rate their credibility to the CBT-treatment, if they believed that the therapy would be helpful for them. Credibility was assessed at a five point scale ranging from 0 (no credibility to the therapy) to 4 (very much credibility).

Treatments
----------

### CBT step 1

CBT step 1 involved E/RP based on the treatment manuals by March and Mulle as well as an adapted version by Piacentini (unpublished material, 1998), adding more family intervention. The manual was translated from English and adapted to fit Nordic conditions by a group of therapists from the three Nordic countries \[[@B48]\]. Only minor adaptations were necessary, mostly by revising the overall instructions and general descriptions of the main components of the treatment and by putting some more weight on the CBT triangle (the interrelation between thought-emotion-behaviour). Also, our manual put some more stress on the importance of the formulation of exact goals for the child's play. Nevertheless, the main components from the manuals by March and Mulle, and by Piacentini, were kept unchanged.

An overview of the treatment sessions and the assessment procedures is presented in Table [1](#T1){ref-type="table"}.

###### 

Content of CBT-sessions and assessments

  **Time**                                                                   **Assessment**                                            **Assessment instrument**                                               **Parents involved in**
  -------------------------------------------------------------------------- --------------------------------------------------------- ----------------------------------------------------------------------- -------------------------
  0                                                                          Assessment by independent evaluator                       K-SADS, CBCL, CY-BOCS, CGI, MFQ, ASSQ, COIS, CGAS, FAS, EAS, SCARED-R   Whole session
  1                                                                          Psycho-education: Model for understanding and treatment   CGI-I, Compliance                                                       Whole session
  2                                                                          Externalising of OCD                                      CGI-I,                                                                  Whole session
  3                                                                          Cognitive training and further assessment of OCD          CGI-I,                                                                  30 min
  Parents: *Negative attributions on OCD and the child*                                                                                                                                                        
  4                                                                          Test-exposure and tool box                                CGI-I,                                                                  30 min
  Parents: *Parents' role, guilt-feeling and self-reproach*                                                                                                                                                    
  5                                                                          E/RP; fight against OCD                                   CGI-I,                                                                  30 min
  Parents: *The family's involvement in OCD*                                                                                                                                                                   
  6                                                                          E/RP; get more control over OCD                           CGI-I,                                                                  30 min
  Parents: *The child's own responsibility for the treatment*                                                                                                                                                  
  7                                                                          E/RP; support the child or the OCD?                       CGI-I, Compliance, CY-BOCS, CGAS, to bring home: MFQ, COIS              Whole session
  Joint hour with parents: *Repetition of parents' role, milestones*                                                                                                                                           
  8                                                                          E/RP; comorbidity and special therapeutic needs.          CGI-I,                                                                  30 min
  Parents: S*econdary winnings and other obstacles*                                                                                                                                                            
  9                                                                          E/RP; continue the fight against OCD                      CGI-I,                                                                  30 min
  Parents: *Separate OCD from other problems*                                                                                                                                                                  
  10                                                                         E/RP; continue the fight against OCD                      CGI-I,                                                                  30 min
  Parents: *Unity and taking care of the family*                                                                                                                                                               
  11                                                                         E/RP; Going through the treatment session                 CGI-I,                                                                  Whole session
  Parents: *Group-gathering -- problem solving*                                                                                                                                                                
  12                                                                         E/RP; turning point                                       CGI-I,                                                                  30 min
  Parents: *How can parents prevent relapse*                                                                                                                                                                   
  13                                                                         E/RP; prevent relapse                                     CGI-I, Compliance, CY-BOCS, CGAS.                                       30 min
  Parents: *What to do in case of relapse*                                   CBCL, MFQ, COIS, SCARED-R.                                                                                                        
                                                                             Check that date for independent evaluation is set                                                                                  
  14                                                                         Closing ceremony                                          CGI-I,                                                                  Whole session
  Getting together with the parents*: Going through the treatment process*                                                                                                                                     

All included patients should ideally have 14 sessions across 14 weeks. Breaks in CBT treatment were minimized and out of 14 sessions at least 10 were performed during at most 4½ months.

In doubtful cases the research group decided whether a patient was to be excluded due to fragmented CBT. Children who were early responders and who wanted to terminate treatment were encouraged to continue to 14 sessions, however, if not possible and fewer sessions had to be allowed (e.g. 1--7 sessions of CBT), ratings at 14 weeks post start should be fixed in time.

Patients who dropped out during step 1 or later were followed in an observational co-study of the NordLOTS using the same follow-up time points.

### Step 2 CBT

For step 2, patients were randomized to either SSRI-treatment or CBT in a revised/reformulated version.

Patients randomized to continued CBT received 10 additional treatment sessions over 16 weeks. The same CBT-principles as used in step 1 were used in step 2. However, the therapist was allowed to take an individual approach to treatment based on reassessment of the patient, focusing on factors that may have led to inferior CBT-response. E/RP was adjusted to the problems encountered in step 1. Avoidance was also reassessed, and measures taken to minimize it. In this way the therapist was allowed to adapt CBT-manual to the individual child, situation, family expectations, etc. This was done in order to examine if a more individualized approach could make the CBT-treatment more effective.

### Step 2: Medication

The treatment of sertraline included 6 sessions over 16 weeks (week 0, 2, 5, 8, 12, and 16). The pharmacotherapy treatment manual was adapted from the manual used in the POTS study \[[@B49]\]. A starting dose of 25 mg was titrated up to 100 mg over four weeks. Children below 10 years with low weight could be given a lower starting dose. If response was inadequate at a stable dose of 100 mg, after a minimum of 3 weeks, the dose was increased after serum concentration was controlled, if deemed necessary, up to a maximum 200 mg. Response and side effects were controlled at every visit, and dose reduced if necessary. The manual consisted of CBT-support where patients were instructed to practice exposure tasks learned in step 1 outside the study sessions. The main aims of the CBT support was to maintain treatment gains from the first step, to support an active fight against OCD-symptoms upholding a belief that the medication will help, to increase compliance and identify obstacles, and to ensure that medication is accompanied by the same psychological attitude in all cases. However, no new tasks were introduced.

Parents were involved at all medication visits, receiving feed-back about the child's progress and treatment. While parents were encouraged to praise the child for resisting compulsions, other interventions directed at parents were prohibited during pharmacotherapy (Table [2](#T2){ref-type="table"}).

###### 

Assessments and dosing schedule in sertraline step 2

  **Week**   **Dose (mg)**          **Range (mg)**   **Assessments**                                                                                                                                                                 **Actions**
  ---------- ---------------------- ---------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------
                                                                                                                                                                                                                                     Check Adverse Events Scale (baseline) (AE), Somatic assessment (SA), Clinical Global Impression (CGI)
  0          25 × 3 days, then 50   25-50            CY-BOCS incl. CGI (use CY-BOCS at step 1 session 13 if \< 3 weeks, else reassessment in point 10c above), CGAS, blood pressure (BP), pulse, weight, length, side effects (AE)   AE, SA, CGI, Clinical Global Impression - Improvement (CGI-I)
  2          75                     50-75            CGI-I, CGI, BP, pulse, weight, length, side effects, treatment credibility                                                                                                      AE, SA, CGI, CGI-I
  3-4        100                    75-100           CGI-I, CGI, BP, pulse, weight, length, side effects                                                                                                                             AE, SA, CGI, CGI-I, dose correction based on response
  5-7        150                    75-150           CGI-I, CGI, BP, pulse, weight, length, side effects, treatment credibility, KINDL ("independent rater")                                                                         AE, SA, CGI, CGI-I, dose correction on response
  8-12       200                    75-200           CGI-I, CGI, BP, pulse, weight, length, side effects, treatment credibility                                                                                                      AE, SA, CGI, CGI-I, dose correction based on response
  12-16      200                    75-200           CY-BOCS incl. CGI/CGI-I, CGAS, Scared-R, MFQ, COIS, FAS, KINDL ("independent rater"), BP, pulse, weight, length, side effects, treatment credibility                            AE, SA, CGI, CGI-I, dose correction based on response

### Response to step 2 sertraline treatment

If assessments in session six (at 16 weeks) showed the patient to have a CY-BOCS score of 15 or below, the patient was considered a responder and went to follow-up including sertraline medical checkup and eventually sertraline treatment termination.

If assessment in session six at 16 weeks showed the patient to have a CY-BOCS score of 16 or above this patient was a non-responder and went to step 3 (see later).

Medical checkups and assessments took place every third month. As part of the follow-up (see later) assessments were performed after 6, 12, 24, and 36 months.

### Maintenance doses of sertraline

Criteria for lower maintenance dose were checked at every visit: if the patient was very much improved (CGI-I = 6), if the OCD-illness was subclinical or in full remission (CGI-S = 0 or 1), if CY-BOCS scores are ≤ 10 points.

If lowered dose lead to worsened OCD or functioning, the dose was increased to full level again.

### Criteria for sertraline termination

If a patient fulfilled termination criteria during medication follow-up, i.e. 6 months of subclinical OCD or full remission, sertraline was lowered with 25% every one to two weeks until a sertraline dose of 25 mg.

### Step 3: Aripiprazole augmentation to sertraline in CBT + sertraline non-responders

Patients who were non-responders or partial responders within step 2 of the NordLOTS-study were asked to participate in step 3. Step 3 was based on augmenting sertraline treatment with the antipsychotic drug aripiprazole. Thus, all patients in step 3 were given both sertraline and aripiprazole.

Patients who respond to this regime (i.e. CY-BOCS ≤ 15 and CGI-S ≤ 2, and CGI-I ≥ 5) are followed for the total three year period.

### Follow-up

All included patients are being followed-up at 6, 12, 24, and 36 months. They will be assessed with the instruments described in Table [3](#T3){ref-type="table"}.

###### 

Overview of measurements

                                 **Step 1**   **Step 2, SSRI and CBT**   **Follow up (months)**                                 
  ------------------------ ----- ------------ -------------------------- ------------------------ ----- ----- ----- ----- ----- -----
  History                  Yes                                                                                                   
  K-SADS \[[@B19]\]        Yes                                           Possible                                                
  CY-BOCS \[[@B20]\]       Yes   Yes          Yes                        Yes                      Yes   Yes   Yes   Yes   Yes   Yes
  CGI-S/CGI-I \[[@B21]\]   Yes   Yes          Yes                        Yes                      Yes   Yes   Yes   Yes   Yes   Yes
  COIS \[[@B22]\]          Yes                Yes                        Yes                            Yes   Yes   Yes   Yes   Yes
  CGAS \[[@B23]\]          Yes                Yes                        Yes                            Yes   Yes   Yes   Yes   Yes
  CBCL \[[@B24]\]          Yes                Yes                                                       Yes   Yes   Yes   Yes   Yes
  YSR \[[@B24]\]           Yes                Yes                                                             Yes   Yes   Yes   Yes
  FAS \[[@B25]\]           Yes                Yes                                                 Yes   Yes   Yes   Yes   Yes   Yes
  FES \[[@B14]\]           Yes                Yes                                                 Yes   Yes   Yes   Yes   Yes   Yes
  PABS \[[@B15]\]          Yes                Yes                                                 Yes   Yes   Yes   Yes   Yes   Yes
  MFQ                      Yes                Yes                                                       Yes                      
  SCARED                   Yes                Yes                                                       Yes                      

Genetics
--------

### Concomitant study of genetics and heredity

All patients included in the study were asked to participate in a concomitant study on genetic aspects of OCD. All patients filled in a heredity scheme which was used in a semi-structured format quering about relatives that had any of the specified disorders and their severity. This entails taking a saliva sample from the patient and both parents for the study of candidate genes that are part of the glutamate system using a trios design. Treatment response will, we propose, be influenced by genetics as well as by other factors that might interact with genetic factors. Probably, different genes might predict CBT-response as compared to sertraline response.

Quality assurance
-----------------

All therapists were certified psychotherapists trained in CBT with a special approach to OCD including seminars with local and international speakers training in OCD \[[@B1],[@B50]\]. Before being accepted as a study therapist, each therapist had to have at least two patients with completed CBT-manual.

During the study there was ongoing training in the form of mutual seminars for all study sites and all therapists (at least once a year). Furthermore, the therapists received supervision at each site, and each study patient was discussed at the clinical conferences in the units.

All together, 35 therapists carried out the CBT in step 1. 11 therapists only had two completed patients, six therapists had three patients, and the total range of patients per therapist was 2 to 40. 14 therapists came from Swedish centres, 17 from Norwegian centres and four from the Danish centre.

Treatment fidelity
------------------

Each therapist had to fill in a checklist after each session whether he/she had performed E/RP, home work, psychoeducation etc. (different items from session to session according to the treatment manual). Sessions were audio taped so that all phases of CBT (psychoeducation, E/RP and the termination phase) were included.

Three categories of treatment fidelity were evaluated: manual competence, relationship competence and overall evaluation of the session. Scores in each of these categories ranged from 1 = very bad compliance to 4 = very good compliance. Experienced therapists from each country scored recordings of the therapist's competences using audio tapes and the NordLOTS Treatment Integrity Scale (TIS) for all 14 sessions.

The results of this are described in Torp et al., yet unpublished material.

Reliability of independent evaluator ratings
--------------------------------------------

Each site had independent evaluators. The evaluators from all sites were jointly trained to reliable standard of the CY-BOCS and the Kiddie-SADS through joint interviews, videotaped reviews, and discussion. To maintain and assess reliability between sites 15% of audio taped interviews were chosen for a blind review to assess inter-rater and cross-site reliability. Independent evaluators were used for CY-BOCS at baseline and weeks 7 and 13. Intra-class correlation coefficients of inter-rater agreement were: obsessions ICC = 0.94 (95% CI 0.85-0.97), compulsions ICC = 0.87 (95% CI 0.67-0.93) and total score ICC = 0.92 (95% CI 0.78-0.97).

Statistical aspects
-------------------

### Sample size and randomization

The total number of patients included in step 1 was defined according to the power requirements for step 2.

The primary criteria for entry in step 1 and 2 were moderate to severe symptoms.

Remission in our study was defined as those who had CY-BOCS lower than 16 on the week 13 assessment. Those patients can be regarded to have mild OCD \[[@B51],[@B52]\]. As step 2 was a randomized, controlled trial that included drug treatment we regarded patients with mild OCD (CY-BOCS \< 16) to be unsuitable to include. In step 2, we estimated a remission rate of 75% for sertraline plus CBT-support but 50% for the continued CBT without medication. Thus, 58 individuals in each treatment group had to be included to detect such a difference in proportions with an α of 0.05 and β of 0.8 \[[@B53]\]. Seven patients in each treatment condition did not complete the trial and refused any further evaluation on outcome measures.

For analyzing moderators and binary outcome data, multiple imputations were used to replace missing values. This was done with a sequential regression multivariate imputation algorithm with the aid of the IVEware package for SAS \[[@B54],[@B55]\]. The model of imputation included all outcome measures, time in weeks, treatment indicators, stratification variables (sex and tic disorder) and all possible predictors and moderators. A total of 200 data sets were generated to maximize variance \[[@B56]\]. Results that are reported were calculated using the Rubin rules for combining the results of the 200 identical analyses \[[@B54]\].

All randomized patients with a CY-BOCS score more than or equal to 16 before treatment started were included in the analyses according to the principles of intent-to-treat. Analyses were performed with the SAS Statistical Software, version 9.3. The CY-BOCS total score at each assessment point, including step 1, was analyzed with a maximum likelihood estimation of multilevel models \[[@B57]\]. The model included fixed effect days from baseline, introduction of step 2 treatment and days from randomization. Random effects were intercept and days from baseline. The models were fit by using the PROC MIXED in SAS Statistical Software, version 9.3 \[[@B58]\].

Multivariate χ2 test was conducted for testing of between-group differences in the response at week 16. This was done for all the 200 imputations and the results were combined and reported as an F-statistics with the help of the SAS macro combchi \[[@B59]\].

Study monitoring
----------------

Independent study monitoring was performed by Dr. Zeiner who was neither involved in the NordLOTS study group nor in the NordLOTS steering group. He was in charge of monitoring step 2 of the trial for signs of ^1)^ safety, ^2)^ effectiveness, and ^3)^ futility. Scientific advisors were Professor John March, Associate Professor Martin Franklin, Professor Bo Larsson, and Professor John Piacentini.

Discussion
==========

Alternative designs to step 1
-----------------------------

In this paper we describe the rationale behind the chosen design for the NordLOTS study. Instead of our design we could have chosen CBT versus SSRI, or CBT versus SSRI + CBT. However, both research questions have been addressed in previous studies \[[@B28],[@B60],[@B61]\].

Previous studies have shown that CBT is as sufficient as or even more efficient than SSRI in treating moderate to severe OCD in children and adolescents (Ivarsson et al., yet unpublished material). In the POTS-study it has been shown that CBT alone, sertraline alone and combined treatment are all significantly more efficient than placebo \[[@B28]\]. The POTS-study also documented that combined treatment proved superior to CBT alone and to sertraline alone. However, the remission rate for combined treatment did not differ from that for CBT alone but from sertraline alone and placebo. These studies have led to the general suggestion in most guidelines that children and adolescents with OCD should begin treatment with a combination of CBT plus a SSRI or CBT alone.

The reason for choosing an open step 1 in which all patients received CBT (efficiency study) was to pursue the idea of a stepped care model.

We, therefore, chose CBT as treatment for all enrolled in the study, step 1. Why did we choose 14 sessions? Most of the studies of CBT-outcome in paediatric OCD have employed similar protocols involving weekly treatment over 12--14 weeks \[[@B62]-[@B64]\]. Other studies have investigated the effectiveness of 14 weekly sessions over 12 weeks or 18 sessions over 4 weeks without finding any difference. We do not know whether the chosen number of CBT-sessions is indeed the optimal treatment duration. In a meta-analysis of Olatunji et al., 2013, the number of sessions was not related to CBT effect sizes. However, the analysis included all patients no matter whether they were treatment completers or partial- or non-responders \[[@B65]\]. In adults no difference has been found at follow-up between intensive or twice weekly CBT.

The POTS-II study investigated the difference in efficacy between medication, medication plus 7 CBT-sessions, and medication plus 14 CBT-sessions and concluded that dissemination of full CBT-augmentation for paediatric OCD partial responders of SSRI should be an important public health objective \[[@B63]\]. Compared to POTS-II we chose a design which goes in the opposite direction offering CBT as a first step and eventually randomization to SSRI/continued CBT as a step 2, and augmentation to medication therapy as a step 3.

The components of CBT for children have often been poorly specified \[[@B66]\]. E/RP and anxiety management have been used in most studies. It has been shown that E/RP alone (with minimal anxiety management) was sufficient to achieve significant benefit. Other studies have stressed the importance of cognitive techniques \[[@B15],[@B28],[@B66]\]. Few studies have compared CBT in group format and found the same effect of CBT as individualized treatment \[[@B14],[@B60]\]. In few studies the involvement of parents have been tested \[[@B14],[@B67]\]. In this study we chose the protocol by Foa et al. which was translated and adapted to fit Nordic CBT-therapists \[[@B48]\].

Alternatives to step 2 design
-----------------------------

In our study non- or partial responders from step 1 were further randomised to a controlled study with a reformulated, intensified CBT or SSRI (+ CBT-support as defined). We chose this design in order to specifically answer the question: does a continued (based on case formulation) CBT help non- or partial responders after 14 sessions of manualized CBT as much as treating with SSRI? This is an often asked question in daily clinical practice.

Why prolonged CBT in step 2? -- Some researchers, and many clinicians, have argued for longer treatment in cases of non-response to 14 sessions of CBT \[[@B61]\]. There might be a need for more hours due to the severity of the disorder, and there might be patient characteristics that have led to a delayed CBT-response. Therefore, we have chosen that continued CBT might be a better and more exacting test to pit against SSRI in CBT initial non-responders than would be for instance placebo. The backside of our choice is that the design does not permit to separate out late effects from step 1 CBT.

How important is CBT-support during medical treatment? As we wanted a clinically meaningful treatment arm with SSRI, also including the benefits from the CBT in step 1, we allowed CBT-support - defined as support from the therapist aiming to maintain the gains from the manualized CBT. However, to be able to compare with the CBT step 2-arm no E/RP should be implemented by the pharmacotherapist, as well as any psychotherapy or cognitive behavioural or family intervention during the 30 week study period. Moreover, having all pharmacotherapists give reasonably identical interventions with regard to the OCD-symptoms ought to reduce chance variance due to the pharmacotherapist's attitude to and knowledge about CBT.

Discussion of representativeness of the sample
----------------------------------------------

The inclusion and exclusion criteria would indicate that all patients with OCD in the study would be fairly representative of patients within the clinics. Our exclusion criteria concern only a small group of OCD-patients and a few patients with higher treatment priorities.

Outcome measures
----------------

A cut-off score of 16 or more on the CY-BOCS has been used in previous treatment studies including a number of pharmacological studies \[[@B68]-[@B70]\]. In addition, a continuous measurement such as a 30% reduction on the CY-BOCS score is clinically meaningful in order to capture differences in OCD severity and in order to specifically look at subgroups with different responses to treatment within the area of severe, moderate, and mild OCD.

The definition of 10 as a cut-off score for clinical remission has been used in previous studies \[[@B28]\], however, it has recently been questioned by Storch et al. \[[@B71]\]. Response to treatment may be defined differently via a wide range of CY-BOCS percent reductions. Riddle et al. has defined treatment response as a reduction of 25% whereas Geller et al. used a 40% reduction \[[@B62]\]. Tolin aimed at determining the optimal percent reduction cut-offs on the Y-BOCS in 87 adults with OCD after receiving CBT \[[@B72]\]. A Y-BOCS reduction of 30% optimally predicted treatment response, and a Y-BOCS reduction of 40--50% optimally predicted remission. Storch et al. (2010) replicated this analysis in 109 adolescents with OCD. They found that maximally efficient CY-BOCS cut-off was observed at 25% reduction for treatment response, and a 45--50% reduction for symptom remission and that a CY-BOCS score of 14 or below best reflected remission after treatment.

Importance of the study
-----------------------

This is a large study examining the efficiency of CBT in patients in the Scandinavian countries based on a manualized CBT-programme and is to date the largest study in the World. It is not funded by industry and tries in the short and long-term to answer the question whether further CBT or SSRI is better in CBT-non-responders. Knowledge of *real world effectiveness* is needed for the plans of health organizations, for therapists and doctors who consider choice of treatment, and for the informed patient or parent who wants to participate in treatment planning. Expert clinical guidelines need to be tested empirically to be the basis of these health decisions. The units in the NordLOTS ranges from university based specialized OCD-clinics to unspecialized child and adolescent psychiatric outpatient units. This will make it possible to study the contribution of the type of clinic to treatments success as well.

Relevance to practitioners
--------------------------

First of all, the NordLOTS leads to the development of a CBT and psychopharmacological treatment manual for all Scandinavian countries.

The NordLOTS will hopefully be able to guide practitioners with patients who do not respond to CBT. Furthermore, practitioners are responsible for patients for a long time -- in some cases across childhood and adolescence. Most studies only give information on the efficacy of methods across a short period of time. However, the practitioner with a long-term commitment to his/her patient has both to initiate and terminate treatment. The NordLOTS hopefully will be able to handle some but not all of these hurdles. It will give valid information on long-term perspective on treatment up to three years. It will then provide some answers on how to plan treatment with a longitudinal perspective.

Perspectives of the NordLOTS
----------------------------

The studies of psychosocial, symptomatic, and genetic factors on the treatment study will increase our understanding of OCD. In view of the high risk of chronic impairment and suffering in paediatric OCD these aspects need to be highlighted \[[@B73],[@B74]\].

The spreading of the research protocol across the Nordic countries, the therapeutic experience gained from this long study will help us in spreading the expertise in CBT and the adequate use of medication to a high number of outpatient clinics also outside the university based child and adolescent psychiatry.

Ethics
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The study was approved by the National ethical Committees in Denmark, Norway, and Sweden. The study was approved by all data authorities in all three countries. Oral and written information was given, and written consent from the parents and patients was received for the RCT-part of the study.

### Reporting of results

Results from the CBT-step 1 and predictors for treatment success are going to be published (Torp et al., yet unpublished data). Results from step 2, the randomised trial of continued CBT versus SSRI treatment will be reported (Skarphedinsson et al., yet unpublished data). Data collection for six, 18, 24, and 36 months follow-up studies is ongoing.

EudraCT-number/trial number is 2009-011115-20.

Key points
----------

•The radionale and design of the NordLOTS study is described.

•NordLOTS is the largest multisite, multinational CBT-study for childhood and adolescent OCD describing the effectiveness of a manualized CBT-protocol.

•NordLOTS uses a stepped care design and will attempt to answer the question: What is best for non-responders to 14 sessions of CBT: SSRI-treatment or continued CBT?

•NordLOTS is not sponsored by industry

•NordLOTS will describe the short term as well as the long-term effect of CBT and/or SSRI-treatment after 1, 2, and 3 years.
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